INTRODUCTION

Seismic migration can be viewed as either backprojection (diffraction-stack) or backpropagation (wave-field extrapolation) (e.g., Gazdag and Sguazzero, 1984). Migration by backprojection was the view supporting the first digital methods-the diffraction and common tangent stacks of what is now called classical or statistical migration (Lindsey and
. In this approach, each data point is associated with an isochron surface passing through the scattering object. Data values are then interpreted as projections of reflectivity over the associated isochrons. Dually, each image point is associated with a reflection-time surface passing through the data traces. The migrated image at that point is obtained as a weighted stack of data lying on the reflection-time surface (Rockwell, 1971; Schneider, 1971) . This amounts to a weighted backprojection in which each data point contributes to image points lying on its associated isochron.
With 921 the weights applied implicitly to the plane-wave components in backpropagation inversion. If the source and receivers are in the far field of the imaging region, these two methods give the same result.
THE BASIC RELATION
As described above, backprojection imaging is implemented as an integral over the receiver data, whereas backpropagation imaging is obtained by a local operation inside the scattering medium after the data are extrapolated from the receivers into the medium by using a finite-difference algorithm, Kirchhoff integral, or frequency-wavenumber technique. It appears difficult, therefore, to make a term-by-term comparison of these methods. However, a direct relation becomes evident when we consider how these methods reconstruct local spatial projections at each point in the migrated image.
In the backprojection formulation. each data point represents the integral of reflectivity over an isochron curve (an ellipse in the case of a homogeneous background). For a given image point, data points on the reflection-time curve are associated with integrals along isochron curves passing through the image point. In the vicinity of the image point. these isochron curves can be approximated by straight lines (Miller et al., 1987) . Thereby, each receiver data point is locally associated with a line integral through the image point (see Figure I ).
In the backpropagation formulation the counterpart of the above discussion is as follows: When a medium is probed by a plane-wave source, the plane-wave components of the scattered field are directly related to straight-line integrals of reflectivity (e.g., Esmersoy and Levy, 1986). In the case of a point source, we can assume that the incident field has a locally plane wavefront in the vicinity of an image point. Then, each plane-wave component of the hac~~~?ropagntrd field at the image point is associated with a line integral through the point (see Figure 2) 
Due to the form of the second argument of (1. the gradient operation can be replaced by -s,,Q(dldt). Then, The correspondence between equations (I) and (7) is now evident. Specifically, the filtered plane-wave components %q(ti, t) in equation (7) This relation is formally derived in Appendix C. It reflects the well-known fact in scattering theory that if we take a receiver to infinity along some direction ii, then the observed scattered field asymptotically becomes identical to the filtered plane wave in that direction. Consequently, if the receiver array is far from the reflector being imaged, then the backprojection inversionf, and the backpropagation inversionJ, become the same.
COMPARISON OF POINT IMAGES
In order to illustrate the relationship between the two methods. in Figure 3 we show migrated images of a point scatterer obtained by backprojection and backpropagation algorithms.
Figures 3a and 3b show point images obtained by backprojection migration and inversion, respectively. In both cases, traces were Hilbert transformed in time before stacking. The direrence between these two reconstructions is the obliquity factor [co? cy in equation (I)], which is absent in migration. Figures 3c and 3d show point images obtained by backpropagation migration and inversion, respectively. Backpropagation is implemented by using a reverse-time finite-difference algorithm. Again, in both cases, traces were prefiltered so that the only difference between these two images is the implicit weighting factor [co? CI in equation (7)], which is absent in migration. Note that straightforward 2-D reverse-time migration (e.g.. Chang and McMechan. 1986) does not include the temporal prefilter which is used here. More detailed analysis of backpropagation migration algorithms can be found in Esmersoy and Oristaglio (1988). Although this example with receivers below the anomaly is not realistic. it shows that, for either method, the obliquity factor clearly has a much larger effect than that due to the diff' erence between the backprojection and backpropagation approaches. 
